Hydrogen exchange of individual amide protons in the E. coli lac repressor DNA-binding domain: a nuclear magnetic resonance study.
Proton exchange in lac repressor headpiece was studied by COSY and 2D NOE spectroscopy. The exchange rates of amide protons, stabilized by the hydrogen bonds of the three alpha-helices of the headpiece, could be determined quantitatively. The exchange rates in these helices showed repetitive patterns of about three to four residues. A correlation with the position of the amide proton in the interior or the exterior of the alpha-helix of the protein was found. The exchange data strongly support the validity of the three-dimensional structure, as determined recently (Kaptein, R. et al., J. Mol. Biol. 182, 179-182 (1985)).